

























































































































(n= 1,2,...6) refs.9 and10)
‘a radiusofgyrationofwing-aideraucombinationreferred























‘P reducedlocationofcenterofgravityofaileronreferredto xl, S~/mb
a mu tisucementaboutrotationpoint














































































































StI?ucturd.-q gh>gp* A tableofvaluesoftheseparameters
employedinthecalculatiausispresentedastableI.
A variationi themassratiopsrameterp maybeccxmideredasa























%2 = O.O@+ hasbeenusedinmostofthecalculations.Forthecase
















rotationimpliesrp2+ 2(xl )-‘o‘B= O sothata smallamountofover-
bahce (XB<0, ‘s‘e’@d” Inthepresentcase,with rP2= 0.004,





valuesX.= 0.4 (elasticaxisat40percentchord)and ra2= 0.25
havebeenemployed.
DISCUSSIONFRESULTS
Resultsofthecalculationsarepresentedin figures1 to8. l?ig-
— —




istheareabelowthecurve.Forthesefiguresa particularsetof(parametersxl= 0.8,rP2= 1/250,p= 157.08, gh= o, and gP= o) d
















orthefrequencyratio up/q. Forthetorsion-aileroncasesa param-




oftheparsmeter~~c (at M = O itis~edienttoemploybin@).
Ontheleftsideal?figure1,forwhichtheflutterparameterisplotted
againstXp fw thecaseofzerorestraint(aP= Q),themoststriking
resultistheindicationfa reverseffectofstaticmassbalanceat
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fortheoverbalancedatleronat M = O aswell.Thisresultforincom-
pressibleflawwasfurtherstudiedbyvaryingthemassratioparameterPO
Resultsaregiveninfigure3 andarediscussedina laterparagraph.





























eterp. Theresultsofcalculationsforvariousvaluesof p are





















~gures5 to 8 @ve therestitsofsomesamplecalctitimsmade
forothervaluesofthecontrol-surfaceparametersandthemassratio
psmmeterV. Figure5 presentsresultsfor thebending-aileroncase
forthevaluesI.L= 157.08W X1= 0.8,as treatedinfigure1,
withadditionalvaluesofradiusofgyrationparameterp2 of1/180






‘u@tg ‘@er *WS ‘f %/%” ‘t M = 10/9 w ‘Jm ‘ffect‘fm

















flutteregionvanishesforvaluesof UB/~ ne~ uni~=





effectsofdampingat M = 10/7througheliminationoftheflutter
regionfortheoverbalancedconditiona ddecreasingthevalueof uP/~
requiredtoavoidflutter.At M= 1.0 theadditionofstructural
-* s~ts t~ fl~terea s~ghtlyintotheregionofunderbslsnce
but,forthebslancedaileron,onlya verylowvalueof 9/% ‘B






























































andTailunits.R.& M No.1255,BritishA.R.C., 1931.
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m -~ ‘$ ~ P ‘1 q32 x. raz f&gB M
~/%
1 h,~ Varleao 157.080.8l/wo --- ---0,0 2.0,10/7,lo/9,
1.0,0.7,allao
h,~ 0.01varied157.08.8l/so ------0,0 2.0,lo/7,10/9,
o 1.0,0.7,anao
-.01
2 a,p VariadQ 157.08.81/2300.40.s 0,0 2.o,Io/7,Io/8,10/9,
Lo,0.7,ando
a,f! .01 Variaa157.08.81/230.4 .25 0,0 2.0,1.o/7,10/8,10/9,
o 1.0,0.7,ando
-.01
3 a,p Varid o 157.08.81/50 .4.23 0,0 078.54
39.2715.71
4(a)h,$ .01Variea157.08.81/s0 --- ---0,0 10/8,10/9,and1.00
-.01
4(b)a,~ .01Varia157.08.8l/250.4.25 0,0 10/8,10/9,and1.0
0
-.01
5 h,$ variedo 157.08.8l/U!o------0,0 2.0,10/7,andlo/9
and1/60




h,$ 0 Vaxiea15.708.81/250-—----0,0 lo/7,andlo/9
-.01
6(b)a,$ variedo 15.708.81/s0 .4.25 0,0 2.0,analo/9
a,~ o varied15.708.8l/so .4.23 0,0 2.0,alalo/9
-.01
7 h,$ variedo 157.08.5l/lo ----— 0,0 2.0,lo/7,andlo/9
h,~ .01varied157.08.5l/lo —-----0,0 2.0,10/7,andlo/9
o
-.01
8 h,~ variedo 157.08.81/s0 ------0.03,0.110/7,1.0,Eulao.7
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‘o= 0.4;Xl= 0.8;ra2= 0.5; rp2 = 1/250.
-St unbalanceparsm-
case.v = 157.08;
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‘b
parameterlx@r againstunbalanceparameterfor
casefor M = 0.























o- A .8 1.2 Is
(a) Bending-aileron case.
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.4 .8 I.2 Is
(b)Torsion-aileroncase.
v = 157.08; Xl = O.8;
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rllp~
against unbalanceparsmeter
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(a) Bending-aileron case. v =15.708; Xl =0.8;rp2 =1/250.
Figure6.-Flutterparameter ~/c and b+Jc against unbalance param-
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(b)~r.ion~kon ceae.~ = 15.708;XO. ok; xl. 0.83
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Figure7.- Flutterparawter kKD#c againetunlmlaneepemeter and
frequencyratiofm large-ohordcontrolsurface. Bendtig-aileron
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Cl@Jh
against unbalanceparameterd
frequency ratio. ~-aileron casewith strdmml daqping.
v = 157.08;rp2= 1/250;~ = 0.03;6P= 0.1;xl= 0.8.
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